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Background:  Echo has become the modality of choice for hemodynamic assessment and clinical decision-making in patients with aortic stenosis (AS). Left ventricular outflow tract(LVOT) measurement is known to influence the aortic valve area (AVA) derived by the continuity equation. However, the accuracy of AVA estimation in patients with dilated-LVOT (DOT) has not been specifically evaluated.
Methods:  From our echo database we retrospectively identified 15 patients with severe AS (defined by peak aortic velocity >4m/s), and markedly DOT (≥2.5 cm in the setting of bicuspid aortic valve), and 15 control AS patients without DOT, matched for age, BSA, and aortic velocity. We also analyzed 15 non-AS patients with DOT and 15 non-AS patients without DOT. Patients with left ventricular systolic dysfunction, or more than mild valvular regurgitation were excluded. We compared Doppler vs. Teichholz derived stroke volume (SV) and calculations of AVA.
Results:  Among the 60 patients, the Doppler SV overestimated Teichholz SV in the DOT group by 59% (119 vs. 75mL, p<0.0001), but was similar in the non-DOT group (80 vs. 73mL, p=0.14). Consequently, those with DOT in the severe AS group had larger AVA(1.09 vs. 0.76 cm2), and more frequently had AVA>1.0cm2 (11/15 vs. 0/15) despite similar aortic velocity (4.60 vs. 4.58m/s, p= 0.92 and mean gradient (49.7 vs. 48.8 mmHg, p=0.85). The presence of a bicuspid valve, severe AS, and dilated annulus was confirmed in 13/15 DOT patients who underwent surgery for symptomatic AS. The prosthetic valve was larger in the DOT group (26 vs. 23mm,p<0.001).
Conclusion:  In patients with severe AS, bicuspid valve and markedly DOT, the continuity derived AVA frequently underestimates stenosis severity and should not guide clinical decision-making. This discrepancy is attributable to overestimation of the Doppler SV component of the continuity equation. The peak aortic velocity and mean gradient more accurately reflect AS severity in this setting.

